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(54) IMAGE PICKUP DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image pickup device which obtains an image 
signal having a lot of numer of frames per unit time from an image pickup element with low 
power consumption without using a high driving frequency. 

SOLUTION: This image pickup which has an image pickup element that can read a pixel signal 
has a read controlling means which controls a reading mode in which effective signal charge 
accumulated in the image pickup element is subjected to vertical transfer into an effective 
horizontal scanning period in such a timing as to transfer in a relatively rough frequency and is 
read and a sweeping mode in which unnecessary signal charge accumulated in the image pickup 
element is subjected to vertical transfer into the effective horizontal scanning period in such a 
timing as to transfer in a relatively dense frequency and is swept away. And, the read controlling 
means simultaneously sweeps away at least one part of an unnecessary part where unneeded 
signal charge of one frame is accumulated and at least one part of an unnecessary part where 
unneeded signal charge of the next frame is accumulated in the sweeping mode. 



1 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
5 precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
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[Claim(s)] 

[Claim 1] The read-out mode which carries out a perpendicular transfer and which is read to 
timing which transmits relatively within an effectual horizontal scanning period the effective 
signal charge accumulated in said image sensor by **** frequency in the image pick-up 

1 5 equipment which has the image sensor which can read a pixel signal, It has the read-out control 
means which carries out a perpendicular transfer, which is swept out to timing which transmits 
relatively within an effectual horizontal scanning period the unnecessary signal charge 
accumulated in said image sensor by dense frequency and which sweeps out and controls the 
mode. This read-out control means Said some of [ at least ] signal charges of the garbage in 

20 which it swept out and the signal charge with one unnecessary frame was accumulated in the 
mode, Image pick-up equipment characterized by constituting so that some [ at least ] signal 
charges of the garbage in which the signal charge with the following unnecessary frame was 
accumulated may be swept out to coincidence. 

[Claim 2] It is image pick-up equipment which the garbage of said one frame is a field 
25 containing the last read-out pixel before it in the signal read-out sequence of the frame concerned 
in image pick-up equipment according to claim 1, and is characterized by the garbage of said 
following frame being a field after it which contains the first read-out pixel in the signal read-out 
sequence of the frame concerned. 

[Claim 3] It is image pick-up equipment characterized by said read-out control means having 
30 said timing adjustable means which sweeps out and makes adjustable the perpendicular transfer 
timing of the signal charge in the mode in image pick-up equipment according to claim 1 or 2. 
[Claim 4] The significant part which reads an effective signal charge from each frame to any 1 
term of claims 1-3 in said read-out mode in the image pick-up equipment of a publication is 
image pick-up equipment characterized by being the central part of a frame and this central part 
35 order being said garbage. 

[Claim 5] It is image pick-up equipment characterized by using as significant part Rhine which 
comes to arrange the pixel which changes said image sensor into an electrical signal in response 
to light in image pick-up equipment given in any 1 term of claims 1-4 two-dimensional, and 
follows the perpendicular direction of this image sensor in part, and using other Rhine as said 
40 garbage. 

[Claim 6] It is image pick-up equipment which said image sensor has a perpendicular transfer 
way in image pick-up equipment given in any 1 term of claims 1-5, and is characterized by said 
thing [ sweeping out, and sweeping out in the mode, after adding the signal charge of the garbage 
of said one frame, and the signal charge of the garbage of said following frame in said 
45 perpendicular transfer way ]. 
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DETAILED DESCRIPTION 



5 [Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention takes out a pixel signal from an image sensor, and a still 
picture is recorded or it relates to the image pick-up equipment which performs animation 
processing. 
10 [0002] 

[Description of the Prior Art] As the thing of the conventional versatility is proposed, for 
example, the image sensor used for this kind of image pick-up equipment is typically shown in 
drawing 10 , the solid state image sensor of the INTARAIN form CCD with vertical mold 
overflow drain structure is known. The photodiode 21 which this CCD is arranged 

15 perpendicularly two-dimensional horizontally, and accumulates a charge by the incidence of 
light, The perpendicular shift register 23 which carries out a sequential transfer perpendicularly 
after receiving the charge accumulated in this photodiode 21 through the transfer gate 22, It has 
the level shift register 24 which carries out the sequential transfer of the charge transmitted with 
this perpendicular shift register 23 horizontally, and the signal detecter 25 which amplifies and 

20 outputs the output signal of this level shift register 24. 

[0003] The various image pick-up equipments with which such CCD builds in CCD of the 
number of high pixels recently since high pixel-ization is progressing with the advance of ultra- 
fine processing technology in recent years are proposed. However, even if it uses CCD of the 
number of high pixels in portable image pick-up equipment like an electronic still camera, he 

25 cannot make drive frequency of CCD not much high, but is trying to drive below 20MHz 

generally from viewpoints, such as power consumption and cost, for example. When it follows, 
for example, CCD of 1 million pixels is used, only the number of coma of about per second 10- 
1 5 frames will be obtained. 

[0004] However, in the number of coma of this level, when forming the liquid crystal display 

30 which displays the dynamic image picturized by CCD on image pick-up equipment, for example, 
or when processing automatic focus control (AF), automatic exposure control (AE), automatic 
white balance control (AWB), etc. using the video data from CCD, un-arranging will arise. 
[0005] That is, when displaying a dynamic image on a liquid crystal display, it cannot be 
displayed that a good dynamic image does not supply the image data of per second 60 coma 

35 extent, then, the memory which memorizes the image data from CCD is prepared, and multiple- 
times repeat reading appearance of the data of the same frame memorized by this memory is 
carried out for example, 1 / in a cycle of 60 seconds, and he supplies them to a liquid crystal 
display, and is trying to display them conventionally Therefore, in this case, supposing image 
data is obtained from CCD at a rate of per second 10 coma, a repeat indication of the image of 

40 the same coma will be given 6 times. However, it becomes disadvantageous in cost to prepare 
expensive memory, only in order to adjust the number of coma to a display in this way. 
[0006] Moreover, although it is important not to miss a shutter chance etc. when photoing a still 
picture like an electronic still camera, it is necessary to process above AF, AE, AWB, etc. for 
that purpose at high speed. However, since it, for example, will not restrict that it can be made to 

45 surely focus using the image data for one coma in AF but AF actuation will be performed using 
two or more coma when only the image data of per second 10 coma extent is obtained, in having 
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processed AF, AE, AWB, etc. one by one, processing takes a long time and there is a case where 
control stops meeting the deadline. Then, it is made to perform these processings by preparing 
memory which performs these processings in parallel with coincidence conventionally, or was 
mentioned above, and memorizing image data one by one. However, in performing processing of 
5 AF, AE, AWB, etc. in parallel with coincidence like the former, while a circuit scale becomes 
large, it also becomes disadvantageous in cost to become disadvantageous in cost and to prepare 
memory like the latter a sake [ for processing ]. 

[0007] As an approach of solving such fault, as mentioned above, a dynamic image is displayed 
on a liquid crystal display, or operating level pixel Rhine of CCD on a curtailed schedule, and 

10 reading and carrying out it in the animation processing mode which processes AF, AE, AWB, 
etc., is proposed, however, in the case of CCD which reads all pixels and acquires a color picture 
signal As shown in drawing 1 1 , generally odd lines For example, the repeat pattern of red (R) 
and green (G), Even lines For example, since the color filter of the color difference line 
sequential format of the BEIYA array which consists of a repeat pattern of G and blue (B) is 

1 5 used, If only odd lines is read, the chrominance signal of B will be missing with infanticide read- 
out, and when only even lines is read, the chrominance signal of R will be missing. For this 
reason, when displaying on a liquid crystal display especially, the problem of it becoming 
impossible to display an exact color picture will arise. 

[0008] Then, these people have already proposed the image pick-up equipment with which the 

20 picture signal of many numbers of coma is acquired from a solid state image sensor by per unit 
time amount in an animation processing mode, without solving the various troubles mentioned 
above and using high drive frequency (Japanese Patent Application No. No. 7831 [ nine to ]). 
With this image pick-up equipment, as shown in drawing 12 , the screen of the solid state image 
sensor in an animation processing mode the [ the j+lst line which follows the perpendicular 

25 direction of a screen center section in part to ] - k lines to j+k Rhine ~ effective-output area - 
from the 1st line before and behind that up to the j-th line - sweeping out - the [ Area A and ], 
as from j+k of +one line to last Rhine is swept out, it is determined as Area B, respectively and it 
is shown in drawing 13 About each frame, the signal charge accumulated in this effective-output 
area in effective-output area It sweeps out within an effectual horizontal scanning period, and to 

30 timing which is transmitted by **** frequency rather than it can set in Area A and B, a 

perpendicular transfer is carried out, and it reads and sweeps out. In Area A and B By carrying 
out the perpendicular transfer of the this signal charge which ******( e d) and was accumulated in 
Area A and B, and sweeping it out at a high speed, to timing which is transmitted by dense 
frequency rather than it can set in effective-output area within an effectual horizontal scanning 

35 period He is trying to obtain the video data of effective-output area the predetermined period T, 
for example, 1 / periods of 60 seconds. Therefore, if sweep out in this case, and that unnecessary 
charge sweeps out, using each number of Rhine of Area A and B as the same, for example, time 
amount is set to ta and read-out time amount of effective-output area is set to tb, it will become 
T=2 and ta+tb. 

40 [0009] Drawing 14 is read-out and the timing chart which sweeps out and shows actuation of the 
charge of the solid state image sensor in this animation processing mode. Here, the INTARAIN 
form CCD which has the vertical mold overflow drain structure shown in drawing 10 as a solid 
state image sensor is used. In addition, in drawing 14 , Vertical Synchronizing signal VD is a 
pulse train which specifies the predetermined unit period T, for example, 60 1/seconds, for 

45 acquiring the signal (here one frame) showing one image. The transfer gate pulse TGP is a pulse 
which determines the timing which transmits the charge accumulated in the photodiode 21 to the 
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perpendicular shift register 23, and is impressed to the transfer gate 22 synchronizing with 
Vertical Synchronizing signal VD. 

[0010] Moreover, the subpulse SUB is a pulse for discharging the charge generated in the 
photodiode 21 to a substrate lengthwise direction, and discharge of a charge is performed while 
5 this subpulse SUB is outputted. Therefore, that a charge is accumulated in a photodiode 21 is the 
period which this subpulse SUB has stopped, and it has realized the so-called component shutter 
which controls the effectual exposure time by controlling this are recording period. In addition, 
this storage time is determined by AE control which uses a video data, and that time amount is 
measured by carrying out counting of the subpulse SUB. 

10 [00 1 1 ] The perpendicular shift register transfer pulse VT is a pulse for carrying out the 

sequential transfer of the charge in the perpendicular shift register 23 to the level shift register 24 
side. It sweeps out, and it sets to sweep out and these people are made to impress in the image 
pick-up equipment proposed previously with a different gestalt from the case in a transfer of the 
charge of effective-output area of the charge of Area A and B for which this perpendicular shift 

1 5 register transfer pulse VT is shown in drawing 12 and drawing 13 . Namely, after carrying out 
fixed period impression of the transfer pulse of predetermined pulse width on a predetermined 
repeat frequency during the period corresponding to effective area, so that impression of a 
predetermined period transfer pulse may be stopped With the gestalt which repeats the 
impression period and idle period of a transfer pulse by turns, transmit a signal charge, sweep 

20 out, and during the period corresponding to Area A and B the idle period of the above [ the 

transfer pulse of the same pulse width and a repeat frequency ] — **** — by impressing regularly 
without things, an unnecessary charge is swept out at high speed and discarded. In addition, by 
sweeping out, although it is necessary to make it synchronize with the level blanking period in 
the level shift register 24 which is not illustrated in a transfer of the charge of effective-output 

25 area, since this perpendicular shift register transfer pulse VT is an unnecessary charge of the 

charge of Area A and B which sets to sweep out and does not use that charge as information, it is 
not necessary to not necessarily synchronize it with a level blanking period. 
[0012] Thus, he is trying to obtain the video data (CCD signal of drawing 14 ) of effective-output 
area the predetermined period T in an animation processing mode by sweeping out, sweeping out 

30 the unnecessary charge of Area A and B at high speed, and discarding it. 
[0013] 

[Problem(s) to be Solved by the Invention] As mentioned above, according to the image pick-up 
equipment concerning the proposal of these people's point, by the animation processing mode, 
the picture signal of many numbers of coma can be acquired from a solid state image sensor to 

35 per unit time amount, without using high drive frequency, since a frame rate can be improved by 
the (total number of Rhine) / k times compared with the case where scan all Rhine of a solid state 
image sensor sequentially a predetermined read-out period, and a picture signal is read. 
Therefore, since a good animation can be displayed on a liquid crystal display, without using 
memory expensive as an object for a display like before, it becomes advantageous in cost. 

40 Moreover, since it becomes possible to perform those processings one by one, without using 
memory when processing AF, AE, AWB, etc. using a video data or, it becomes advantageous 
also in respect of a circuit scale or cost. 

[0014] In a place, portable image pick-up equipment like for example, an electronic still camera 
requires low-power-ization especially from a dc-battery being used. As the frequency of the 
45 pulse train generated since the peak consumed electric current which flows to a pulse generator 
in the case in a frequency and the case of the pulse train which it generally generates in 
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generating the pulse train of the fixed amplitude with a pulse generator here is in proportionality 
becomes high, the peak consumed electric current becomes large and power consumption also 
becomes larger. Furthermore, if a pulse train continues, it will be stabilized and the peak current 
will continue flowing, therefore — the case where only the central part in a screen (effective- 
5 output area) carries out high-speed ****** of the charge of the garbage (sweeping out area A 
and B) of read-out and its upper and lower sides, and is carried out in order to raise a frame rate 
in an animation processing mode, as mentioned above — the — sweeping out — Period ta — 
setting — the frequency of the perpendicular shift register transfer pulse VT — fo since it is 
necessary to make it high, it is shown in drawing 14 - as ~ the peak consumed electric current Io 

10 It becomes large. 

[001 5] For this reason, when a total of 2 and ta sweep out and a period is established in one 
frame, there is a possibility that power consumption may become large. Moreover, 2 and ta are 
covered especially in the period when one certain frame sweeps out at, Area B and the following 
frame sweep out at, and Area A continues, and it is the big peak consumed electric current Io. In 

1 5 order to flow, supply voltage falls depending on the capacity of a dc-battery, and there is also a 
possibility that a system may be downed. If the number of pixels of an image sensor increases, it 
will sweep out indeed, and such a problem is a frequency fo. If it is not made high, since it 
becomes impossible to secure a frame rate, it becomes more serious. 
[0016] Without having been made in view of such a point and using high drive frequency, 

20 moreover this invention is a low power and aims at offering the image pick-up equipment 

appropriately constituted so that the picture signal of many numbers of coma might be acquired 

from an image sensor by per unit time amount. 

[0017] 

[Means for Solving the Problem] In the image pick-up equipment which has the image sensor [ 

25 this invention ] which can read a pixel signal in order to attain the above-mentioned purpose The 
read-out mode which carries out a perpendicular transfer and which is read to timing which 
transmits relatively within an effectual horizontal scanning period the effective signal charge 
accumulated in said image sensor by **** frequency, It has the read-out control means which 
carries out a perpendicular transfer, which is swept out to timing which transmits relatively 

30 within an effectual horizontal scanning period the unnecessary signal charge accumulated in said 
image sensor by dense frequency and which sweeps out and controls the mode. This read-out 
control means Said some of [ at least ] signal charges of the garbage in which it swept out and 
the signal charge with one unnecessary frame was accumulated in the mode, It is characterized 
by constituting so that some [ at least ] signal charges of the garbage in which the signal charge 

35 with the following unnecessary frame was accumulated may be swept out to coincidence. 
[0018] With 1 operation gestalt of this invention, the garbage of said one frame is a field 
containing the last read-out pixel before it in the signal read-out sequence of the frame 
concerned, and the garbage of said following frame is characterized by being a field containing 
the first read-out pixel after it in the signal read-out sequence of the frame concerned. 

40 [0019] Furthermore, with 1 operation gestalt of this invention, said read-out control means is 
characterized by having said timing adjustable means which sweeps out and makes adjustable 
the perpendicular transfer timing of the signal charge in the mode. 

[0020] Furthermore, with 1 operation gestalt of this invention, it is characterized by for the 
significant part which reads an effective signal charge from each frame in said read-out mode 
45 being a central part of a frame, and this central part order being said garbage. 

[0021] Furthermore, with 1 operation gestalt of this invention, said image sensor is characterized 
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by using as significant part Rhine which comes to arrange the pixel changed into an electrical 
signal in response to light two-dimensional, and follows the perpendicular direction of this image 
sensor in part, and using other Rhine as said garbage. 

[0022] Furthermore, with 1 operation gestalt of this invention, said image sensor has a 
5 perpendicular transfer way, and is characterized by said thing [ sweeping out and sweeping out in 
the mode, after adding the signal charge of the garbage of said one frame, and the signal charge 
of the garbage of said following frame in said perpendicular transfer way ]. 
[0023] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is 

10 explained with reference to a drawing. Drawing 1 is the block diagram showing the 

configuration of the 1st operation gestalt of the image pick-up equipment concerning this 
invention. It is what made it the key objective for this image pick-up equipment to picturize and 
record a still picture fundamentally. The solid state image sensor slack CCD 1 of a two- 
dimensional array which changes into an electrical signal the photographic subject image which 

1 5 carried out incidence through the lens and the diaphragm 17 The correlation duplex sampling 
circuit 2 for removing a reset noise etc. from the output of this CCD1 (CDS), The gain control 
amplifier 3 which adjusts the gain of the output of this CDS2 (AMP), The analog-to-digital 
converter 4 which changes the output signal of this AMP3 into a digital signal (A/D), While 
outputting driving signals, such as the process processing circuit 5 which performs various kinds 

20 of processings, and various kinds of transfer pulses for driving CCD1, to the picture signal 

changed into the digital signal the timing generator (TG) which outputs the pulse for the sample 
hold in CDS, and outputs the timing pulse for performing A/D conversion by A/D4 further - six 
- While constituting the read-out control means of the signal generator (SG) which generates the 
signal for taking the synchronization with this TG6 and CPU8 mentioned later7, and CCD1 

25 CPU8 which performs various kinds of control which contains timing etc. about the whole image 
pick-up equipment and which consists of a microcomputer, for example, DRAM9 which 
constitutes the memory which accumulates the pixel data of CCD1 outputted from the process 
processing circuit 5, and the image data supplied through a compression expansion circuit 15 
from the record medium 16 mentioned later, The automatic focus circuit 10 for controlling a lens 

30 and the automatic focus by diaphragm 17 (AF), the automatic exposure control circuit (AE) for 
measuring the strength of the light in the photographic subject image by which image formation 
is carried out to CCD1 — 11— The automatic white balance circuit 12 for controlling on a white 
balance automatic target (AWB), The terminal 14 for an external display for outputting a picture 
signal etc. to the liquid crystal display 13 which is the monitor built in this image pick-up 

35 equipment, and displays, such as an external monitor, It has the compression expansion circuit 
1 5 which elongates the compressed image data which compressed in order to reduce and record 
the amount of data on the record medium 16 which mentions later the image data for one frame 
accumulated in DRAM9, and was read from this record medium 16, and the record medium 16 
which records still picture data. 

40 [0024] In this electronic image pickup device, in case an image is recorded on a record medium 
16, the image data outputted through CDS2, AMP3, A/D4, and the process processing circuit 5 is 
supplied and displayed on a liquid crystal display 13 from CCD1. Thereby, a photography person 
can determine the composition of a photographic subject etc., looking at a liquid crystal display 
13. In this condition, if the photography carbon button which is not illustrated is pushed, the 

45 image data currently supplied to the compression expansion circuit 1 5 through DRAM9 from the 
process processing circuit 5 will be compressed, and it will be recorded on a record medium 16. 
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[0025] Moreover, in case the image data currently recorded on the record medium 16 is 
reproduced, the image data by which expanding processing was carried out in the compression 
expansion circuit 15, and the compressed data read from the record medium 16 was written in 
DRAM9, and was written in this DRAM9 is supplied to an external display through a liquid 
5 crystal display 13 and the terminal 14 for an external display through the process processing 
circuit 5, and is reproduced as a still picture. 

[0026] Next, the read-out actuation for driving CCD1 and obtaining image data is explained with 
reference to drawing 2 . In addition, in drawing 2 , the list of the horizontal pixel of the two- 
dimensional array which constitutes CCD1 should be made into Rhine, and this Rhine shall be 

1 0 perpendicularly located in a line from the 1 st line to the Lth line. Drawing 2 (A) shows the mode 
which is beginning to read the pixel signal concerning all pixels one by one on a predetermined 
read-out frequency, and records a still picture by scanning CCD1 sequentially from the 1st line to 
the Lth line. Since read-out in this still picture recording mode outputs the information which is 
called the so-called progressive scanning, scans sequentially about full screen area as shown by 

1 5 the outside big rectangle frame in drawing 12 , and starts all pixels, it can obtain the image of 
high resolution as a still picture. 

[0027] Drawing 2 (B) shows an animation processing mode, the [ from k (k is positive integer) 
Rhine where it continues perpendicularly a part in this animation processing mode i.e., the j+lst 
line, ] - the pixel signal of j+k Rhine (j is zero or more integers) is read, and animation 

20 processing is performed. Thus, by reading the image data of only the continuous effective-output 
area of k lines, compared with the case where a total of L lines is read, a frame rate can be 
improved L/k times, and the video data of a quick frame rate can be obtained. Here, let 
continuous effective-output area of k lines preferably be the central part of the full screen area of 
CCD1 . Namely, although the image data of the effective-output area read in this mode is 

25 displayed on a liquid crystal display 13, and also it is used by each processing in AF10, AE1 1, 
and AWB12 so that it may mention later for example Since central important processing in 
which the image data of the central part of full image area is used in these processings is 
performed in many cases, it becomes possible by using effective-output area as the central part of 
full screen area to perform necessary processing easily. In addition, the image data of the 

30 effective-output area read in this mode can also be recorded as a still picture. 

[0028] the [for this reason, / the j+lst line which follows similarly that drawing 12 explained in 
part to the perpendicular direction of a screen center section with this operation gestalt to ] - k 
lines to j+k Rhine - from the 1st line effective-output area and before and behind that up to the j- 
th line - sweeping out ~ the [ Area A and ] - from j+k of +one line to last Rhine is swept out, 

35 and it is determined as Area B, respectively. Moreover, it sweeps out, the unnecessary charge in 
Area A and B sweeps out, a period is swept out in the case of drawing 14 , and it is a frequency 
fo. It is made into twice a period. In addition, it sweeps out and the number of Rhine of Area A 
and B is made the same here. 

[0029] thus, charge read-out of CCD [ in / to drawing 3 / an animation processing mode ]1 - and 
40 with the first frame from initiation of operation so that it may sweep out and a mimetic diagram 
of operation may be shown After [ that ] sweeping out and fo/2 sweep out the unnecessary 
charge of Area A, and covering time amount 2 and ta and carrying out high-speed ****** on a 
frequency, The signal charge of effective-output area is read [ time amount tb ] by the 
predetermined perpendicular transfer timing. Henceforth [ the 2nd frame ] After the frame 
45 concerned sweeps out, and the unnecessary charge of Area A and the last frame sweep out, and 
adding and sweeping out the unnecessary charge of Area B, covering time amount 2 and ta and 



carrying out high-speed ****** by frequency fo / 2, The signal charge of the frame concerned is 
read [ time amount tb ] by the predetermined perpendicular transfer timing, and the video data of 
the effective-output area of a sequential frame is obtained the predetermined period T (T=2 and 
ta+tb), for example, 1 / periods of 60 seconds. 
5 [0030] Drawing 4 is read-out and the timing chart which sweeps out and shows actuation of the 
charge of CCD1 in this animation processing mode. In addition, since each operation of Vertical 
Synchronizing signal VD shown in drawing 4 , the transfer gate pulse TGP, the subpulse SUB, 
and the perpendicular shift register transfer pulse VT is the same in drawing 14 having 
explained, the explanation is omitted here. 

10 [003 1] It explains to a detail further, the charge of CCD1 in the animation processing mode 
shown in drawing 4 beginning to read hereafter, and sweeping out, and referring to drawing 5 
about actuation. In addition, drawing 5 shows typically the situation of a transfer of the charge in 
the perpendicular shift register 23 of CCD1. First, in the 1st frame of the beginning, when 
transmitting to drawing 5 (A) at the perpendicular shift register 23 which corresponds the charge 

1 5 of each vertical photodiode 21 by the transfer gate pulse TGP so that it may be shown It sweeps 
out, and it sweeps out, and it sweeps out at a high speed by time amount 2 and ta by the 
perpendicular shift register transfer pulse VT of the period of fo/2, and a frequency considers as 
the condition shown in drawing 5 (B) of having made the perpendicular transfer timing the 
unnecessary charge Al of Area A, A2, A3, and ... continuing. Next, synchronizing with a level 

20 blanking period [ in / for the signal charge Yl of the effective-output area of the 1st frame, Y2 
Y3, and ... / the level shift register 24 ], it transmits by the perpendicular shift register transfer 
pulse VT of predetermined timing, reads by time amount tb, and considers as the condition 
which shows in drawing 5 (C). This drawing 5 (A) - (C) is operated the predetermined period T. 
[0032] Then, it transmits to the perpendicular shift register 23 which corresponds the charge of 

25 each vertical photodiode 21 to drawing 5 (D) by the transfer gate pulse TGP so that it may be 
shown by the 2nd frame, it can set to the 2nd frame concerned — it sweeps out and can set on the 
frame (the 1st frame in this case) of the unnecessary charge Al of Area A, A2, A3, a just 
before — it sweeps out and the unnecessary charge Bl of Area B, B-2, B3, and ... are added 
within the perpendicular shift register 23. Next, the needlessness charge Al+Bl added, A2+B-2, 

30 A3+B3, and ... are swept out, and it sweeps out at a high speed by time amount 2 and ta by the 
perpendicular shift register transfer pulse VT of the period of frequency fo / 2, and considers as 
the condition which shows in drawing 5 (B). Then, synchronizing with a level blanking period [ 
in / for the signal charge Yl of the effective-output area in the 2nd frame, Y2 Y3, and ... / the 
level shift register 24 ], it transmits by the perpendicular shift register transfer pulse VT of 

35 predetermined timing, reads by time amount tb, and considers as the condition which shows in 
drawing 5 (C). Sequential actuation of this drawing 5 (D), (B), and (C) is performed the 
predetermined period T. Henceforth, with the sequential frame after the 3rd frame, the sequential 
actuation shown in drawing 5 (D), (B), and (C) is similarly repeated the predetermined period T 
in the 2nd frame. In addition, it is not necessary to synchronize the level blanking period [ in / 

40 not necessarily / as it set to sweep out and drawing 14 explained / the level shift register 24 ] of 
an unnecessary charge. 

[0033] thus, it can set on a certain frame - it sweeps out and can set on the unnecessary charge 
of Area B, and the following frame — sweeping out — the unnecessary charge of Area A — 
adding - sweeping out - frequency fo / 2 ~ high-speed ******** ? if it is made like It is the peak 
45 consumed electric current Io in the case of drawing 14 about peak consumed-electric-current Io ' 
[ in / as shown in drawing 4 , it sweeps out by the same frame rate as the case of drawing 14 , 
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i.e., 1/T=1/, (2 and ta+tb), and / time amount 2 and ta ]. It can be made small. Therefore, while 
being able to lessen power consumption, the system down by the fall of supply voltage can also 
be prevented effectively, and the increment in the number of pixels of an image sensor can also 
be coped with easily. 

5 [0034] Next, it explains, referring to the timing chart which shows the read-out mode of CCD1 
which shows in drawing 6 how a still picture recording mode as shown in drawing 2 (A), and an 
animation processing mode as shown in drawing 2 (B) are performed, and the timing diagram 
which shows the read-out mode shown in drawing 7 , and the data for control. Although read-out 
of the image data from CCD1 is performed synchronizing with Vertical Synchronizing signal 

10 VD 1 / in a cycle of 60 seconds, at the time except capturing the high-definition image for still 
pictures, an animation processing mode is performed and the image data of the effective-output 
area of the center section in a sequential frame is read by this animation processing mode 
synchronizing with Vertical Synchronizing signal VD. As shown in drawing 7 , the image data 
read by this animation processing mode is repeatedly used one frame at a time for the processing 

1 5 which computes data for control, such as AE, AF, and AWB, in order, for example, while it is 
supplied to a liquid crystal display 13 through CDS2, AMP3, A/D4, and the process processing 
circuit 5 and is displayed as an animation. In addition, although it is possible to store for 
example, the data for control when repeating different processing in this way for every frame and 
performing it, the data to store are set by each contents of processing in this case, and it also 

20 becomes possible to accumulate by the same are recording system and to process. 

[0035] If a trigger occurs as shown [ that the photography carbon button which is not illustrated 
is pushed on the midst which is performing the above-mentioned animation processing, etc. and ] 
in drawing 6 , since exposure and a focus are already controlled by the animation processing 
mode till then by the condition of having suited appropriately, it shifts to a still picture recording 

25 mode immediately from the degree of the frame at the time of a trigger being inputted. 

[0036] In this still picture recording mode, as drawing 2 (A) explained, the pixel signal of the 
still picture concerning all the pixels from the 1st line of CCD1 to the Lth line is read one by one 
on a predetermined read-out frequency, is supplied to a compression expansion circuit 15 
through CDS2, AMP3, A/D4, the process processing circuit 5, and DRAM9, is compressed here, 

30 and is recorded on a record medium 16. Here, although the time amount for six coma will be 

taken to output all the data of a still picture if the scan of all Rhine of CCD 1 takes for example, 1 
/ 10 seconds, this time amount is controlled by counting Vertical Synchronizing signal VD. 
[0037] After the output of the still picture data based on this still picture recording mode is 
completed, it shifts to an animation processing mode again, the image data of the effective- 

35 output area of the center section in a sequential frame is read synchronizing with Vertical 

Synchronizing signal VD, calculation processing of data for control, such as animation display to 
a liquid crystal display 13, and AE, AF, AWB, is performed by this, and the next photography is 
equipped with image pick-up equipment. 

[0038] It sweeps out. with the 1st operation gestalt explained above, it can set on a certain frame 
40 in an animation processing mode - with the unnecessary charge of Area B it can set on the 

following frame, although it sweeps out, and the unnecessary charge of Area A is added, a period 
longer than a predetermined read-out period sweeps out and it was made to sweep out at a high 
speed by frequency fo / 2 with the 2nd operation gestalt of this invention, it can set on the 
existing frame in an animation processing mode - it sweeps out and can set on the unnecessary 
45 charge of Area B, and the following frame - sweeping out - the unnecessary charge of Area A - 
- adding - sweeping out - frequency fo It is periodically swept out and made a high speed. 
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[0039] To drawing 8 , namely, sweep out, and as a timing chart is shown in drawing 9 , 
respectively, by charge read-out of CCD1 and the animation processing mode by the 2nd 
operation gestalt, a mimetic diagram of operation the frame of initiation of operation to the 
beginning — the - sweeping out - the unnecessary charge of Area A ~ frequency fo After 
5 sweeping out and carrying out high-speed ****** [ time amount ta ] periodically The signal 
charge of effective-output area is read [ time amount tb ] by the predetermined perpendicular 
transfer timing. After the 2nd frame The frame concerned sweeps out, the unnecessary charge of 
Area A and the last frame sweep out, the unnecessary charge of Area B is added, and it is a 
frequency fo. After sweeping out and carrying out high-speed ****** [ time amount ta ] 
10 periodically, the signal charge of the frame concerned is read [ time amount tb ] by the 

predetermined perpendicular transfer timing. Thus, the video data of the effective-output area of 
a sequential frame is obtained by predetermined periodic T (T ,= ta+tb). 

[0040] thus, it can set on a certain frame - it sweeps out and can set on the unnecessary charge 
of Area B, and the following frame - sweeping out ~ the unnecessary charge of Area A ~ 

1 5 adding - frequency fo If it sweeps out and is made to sweep out at a high speed periodically, the 
frame rate in an animation processing mode can be made into 1/T -l/(ta+tb), and it can improve 
rather than it can set in the 1st operation gestalt. Therefore, the increment in the number of pixels 
of an image sensor can also be coped with easily. Moreover, it sweeps out and a period is 1/fo. It 
is short, therefore as shown in drawing 9 , it sweeps out, and the peak current in time amount ta 

20 is also Io. Although it becomes and becomes higher than the case of the 1st operation gestalt, 
since it sweeps out and time amount does not follow ta by inter-frame [ sequential ] within one 
frame short on the whole, while being able to lessen power consumption, the system down by the 
fall of supply voltage can also be prevented effectively. 

[0041] In addition, this invention is not limited only to the operation gestalt mentioned above, 
25 and many deformation or modification are possible for it. For example, although it swept out and 
the number of Rhine of Area A and B was explained as the same with the operation gestalt 
mentioned above, it can sweep out, the number of Rhine of Area A can be swept out, and it can 
also be made [ more ] than the number of Rhine of Area B. moreover — sweeping out — the 
perpendicular transfer timing of the signal charge in the mode - namely, - sweeping out - a 
30 period - above 1 / fo2/fo As it can be set as other periods at arbitration, it can also constitute so 
that a desired frame rate may be obtained. Furthermore, an image sensor can apply this invention 
effectively, even when using not only the INTARAIN form CCD with the vertical mold 
overflow drain structure mentioned above but other CCD and various solid state image sensors. 
[0042] 

35 [Effect of the Invention] Moreover, the picture signal of many numbers of coma can obtain from 
an image sensor to per unit time amount with a low power, without according to this invention, 
using high drive frequency, since high-speed ****** of some [ at least ] signal charges of the 
garbage of one frame and the signal charge of a part of at least garbage of the following frame is 
carried out and it was made to make them into coincidence. 

40 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
45 [Drawing 1] It is the block diagram showing the configuration of the 1st operation gestalt of the 
image pick-up equipment concerning this invention. 
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[Drawing 2] It is drawing for explaining read-out actuation of CCD by the 1st operation gestalt. 
[Drawing 3] It is charge read-out and the mimetic diagram in which sweeping out and showing 
actuation of CCD in the animation processing mode of the 1st operation gestalt. 
[Drawing 41 Similarly, it is read-out and the timing chart which sweeps out and shows actuation 
5 of the charge of CCD in an animation processing mode. 

[Drawing 5] Similarly, it is the mimetic diagram showing the situation of a transfer of the charge 

in the perpendicular shift register of CCD in an animation processing mode. 

[Drawing 61 It is the timing chart which shows the read-out mode of CCD in the 1st operation 

gestalt. 

1 0 fDrawing 7] Similarly, it is the timing chart which shows the read-out mode and the data for 
control of CCD. 

[Drawing 81 It is charge read-out and the mimetic diagram in which sweeping out and showing 
actuation of CCD in the animation processing mode of the 2nd operation gestalt. 
[Drawing 91 Similarly, it is read-out and the timing chart which sweeps out and shows actuation 
1 5 of the charge of CCD in an animation processing mode. 

fDrawing 101 It is drawing showing the configuration of an example of CCD as an usable image 
sensor to the image pick-up equipment concerning this invention. 

rDrawing 111 It is drawing showing an example of the color filter used for CCD shown in 
drawing 10 . 

20 fDrawing 121 It is the effective-output area and drawing in which sweeping out and showing area 
of a CCD screen in the animation processing mode by the image pick-up equipment concerning 
the proposal of these people's point. 

fDrawing 131 Similarly, it is charge read-out and the mimetic diagram in which sweeping out 
and showing actuation of CCD in the animation processing mode by the image pick-up 
25 equipment concerning the proposal of these people's point. 

fDrawing 141 Similarly, it is read-out and the timing chart which sweeps out and shows actuation 
of the charge of CCD in an animation processing mode. 
[Description of Notations] 

I CCD 

30 2 Correlation Duplex Sampling Circuit (CDS) 

3 Gain Control Amplifier (AMP) 

4 Analog-to-digital Converter (A/D) 

5 Process Processing Circuit 

6 Timing Generator (TG) 
35 7 Signal Generator (SG) 

8 CPU 

9 DRAM 

1 0 Automatic Focus Circuit (AF) 

I I Automatic Exposure Control Circuit (AE) 
40 1 2 Automatic White Balance Circuit (AWB) 

13 Liquid Crystal Display 

14 Terminal for External Display 

1 5 Compression Expansion Circuit 

16 Record Medium 

45 1 7 Lens and Diaphragm 
21 Photodiode 
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22 Transfer Gate 

23 Perpendicular Shift Register 

24 Level Shift Register 

25 Signal Detecter 
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